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( SUMMARY )

The final goal of this research project is to establish the standard of
BIM-based management technology for railway Infrastructure. The final
products of this project are BIM delivery guideline, BlIM-based project
management system and information modeling technology, etc. In order to

success this project, softwares, guidelines and policies will be
developed considering the feature of railway infrastructure.

Purpose &

Contents _ , _

B Project 1 : Establishment of BIM-based project management system

o Establishment of BIM-based integrated information management system for
railway infrastructure

o Establishment of BIM-based delivery guideline

o Deduction of policy for BIM spreading and BIM-based project delivery

o Analysis of economical and social benefit due to introduction of BIM
The core research results are one BIM-based project management system,

Results  BIM-based delivery guideline and there are core research results.

o Reduction of social costs due to improvement of engineering
productivity and effective exchange of information between stakeholder
as introduction of BIM to railway infrastructure

o Education BIM specialized expert, making new jobs and new business
model, support to find a high speed railway market abroad, as
introduction of BIM to railway infrastructure

Expected

Contribution

o Preservation of information consistency, preventing information l|oss,
reducing rework, advancing design quality, minimizing design change in
construction stage, advancing communication

o Security of competitive power as receiving order, because recent abroad
railway ordering organization obligate BIM-based delivery

o Effective information management during life cycle using international
standard open format

Keywor ds

_ BIM-based . _ .
Rai [way , Delivery Railway BIM | cost-benefit
Construction , , ,
Infrastructure Guideline Roadmap analysis
management
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China Railway BIM
2013A H|o|HOM China Railway BIM alliance

Ml
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- 8702 F=x=&|1} 35712l Z=AISZ BIM standards, Professional applications, Data
interface, Platform technologyE FM=Z A+

- BIM &2 ¢St Railway Engineering Breakdown Structure Guide(EBS), Railway
International Framework for Dictionaries(IFD)2| HA7=% EA

- W, HY, EZ, 9AS EE ozZet 2 FX=9 IFC =& AT Tl

m Qatar Railway Project

- Qatar Railway Company(QRC) & FH2Z of 357 2o Z2HE
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- D2 2| Level of Detail(LOD) Z|ZolLlol 2DEM7IX| LOD 7|&2 H5t0{ EH

- BIM FORUM 20130l A X|A|St LOD 7| &S AFESH0{ LOD 350THAI7EX] 11

- 2t 2 elements Level of Details(elLOD)2t information Level of Details(iLOD)E H[A|

m LOD Specification (BIM FORUM 2015)
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AZ MELE OOPS o 7% FRE JIXlE HMAY HOke| AMMAMN A U MASE 950
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< SUMMARY )

This research project is aimed at developing BlIM-based element technology for
information modeling of railway infrastructure facilities at the design stage. The

Purpose & | research is conducted by organizing four detailed research tasks with the development
Contents of data schema for expression of railway infrastructure information, prototype library
development, information modeling standard procedure, digital design drawing creation
technology and |T-based standard framework for supporting BIM design tasks.
Bl Group 2 : Development of railway infrastructure information modeling technology
o Development of data schema for railway infrastructure
- Defining the six-step PBS for subgrade, track, rail bridge, railway tunnel,
electrical and signal facilities through the expansion of the Korea Rail Network
Author ity PBS
- Development of an information component definition for subgrade and track
- Extending and reviewing data schema elements for subgrade, track, alignment,
terrain, railway bridge, railway tunnel, electrical and signal facilities (Referring
to IFC-Alignment, KICT, CRBIM Alliance's achievements)
- Verification of extended data schema through information model generation (syntax
side, semantic side)
o Establishment of a standard framework (standard environment for software
configuration) to support railway infrastructure information modeling
- Developing the process and the processing technology to create, reuse, and display
information in the information model which is generated by utilizing the extended
data schema.
- Developing a model view system for reviewing the model based on an expanded railway
Results infrastructure schema
- Developing the design work and distribution process of the railway infrastructure
information model server framework
- Verification through the application of the design work of the railway
infrastructure information model server framework
o Development of railway infrastructure 3D object library
- Developing a parametric-based circular libraries and library specifications (bridge:
33 forms, 36 types / tunnels: 17 forms, 39 types / signals: 39 types / electrical
and signal: 133 forms, 237 types)
- Modifying and supplementing the model by building a pilot model using an object
library
- Developing guidelines about using libraries by facilities
o Development of railway infrastructure information model generation technique
- Establishing a standard procedure for the generation of three-dimensional
information models for a |ine-based railway infrastructure
- Developing guidelines for generating information model to wutilize standard
procedures for information modeling
- Developing guidelines for creating digital design drawings using generated
information models
o Extended schemas developed for railway infrastructure are used as a reference for
the development of BIM standards for roads, harbors, dams and other civil structures
o Supporting the application of BIM-based maintenance methodology, with the results
of technological development that enables railway infrastructure to represent each
element with information accurately
o A standard framework to support information modeling on the design stage will
Expected contribute to reduction of initial investment cost and build an in-house system when

Contribution

adapting BIM

o To improve Parametric prototype libraries to create a BIM model efficiently, which
will assist engineering practitioners and contribute to expanding each engineer's
BIM libraries

o The guidelines with a standard process for information models and digital design
drawings help beginner engineers with improving work efficiency and ensuring the
uniform quality of BIM models

Keywords

Rai lway
Infrastructures

Model ing

BIM Data Schema Library o\ andardizat ion
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Moz, o7t Zt™olM Fet sf2 =t

I

7l 2

7t EEeol=z2l 2&FAA

(7} Uniclass

- Uniclass= 1997d 98 d=0M 7|&E EFAMAL sHAZ elsli IS0 TR 14177 Wf HE
25 Aol 235tHAM CI/SIB 2FAMAE thilsty| fIgh Sz e RS, 157
o Mg o|3sto] AMEEE EdE.

- CI/STB 2/ 2z HESAe SZTEFZE AFE =T CAWS(Common Arrangement of
Work Sections for Building Works)2t ESSAIS| MESSYE SFHMHES st T
2l CESMM3(Civil Engineering Standard Method of Measurement, third edition) %
MAAElE MAE HME 2/2l EPIC(Electronic  Product  Information
Co-operation)= Zetst0d 7HEN USF.

(L) Omiclass

- OmniClass= Z|&0i S0|X|Hof
Uniclasse| &AMl Heka gt
=0 o), FA Al &
0 s et.

25t B3 E 2RUS st EFAAZ,
=0l

180 12006-20i A HMA|st= 2 20
7
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Th
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ol
= r
kl
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- OmniClass 244 E&F A|AHE2 £5] HA Aol Cist MEE =X 5t HAMSI= |
of =&0| HFUH, B2 BIMNS S3E0H=ZA HEIMe} @70 A3st= dEE ¢
7| 213l HIOIE{Z roll up or drill outsle HHAlS HMAst= A 2ol 22{2])d 7
25k
[=J ==

(ch) CRBIM

- T =<
W A -

= HEL BIM AWHZAM MY gFEez HEESAI HEZHe 2/ IE

3, EE3AL A dojFT7|HEe Wet 37 ¥ SELUME fIsto] MHE.

- International Framework for Dictionaries(IFD)= MMOfF=7| W 2+ ctAoMe| ME

HJEHBEFHALl 7[2HMEEFE 227t

N2 EFsI¥n, HEzU S AMXY, AMdDY, AMdM1 a2l J|Ef 471X &/
E 2FsI¥S.

(2}) & JCCs

- QEAMMEME{(JACIC: JApan construction Information center)= CHFst 2/ A
of =xf F HMZof| st ZH siZel Cfetez HAMEFEO EE 80 EF
JCCS(Construction Information Classification System in Japan)=S A& &

- JCCS V1.0= IS0 12006-2 Z|Ete| Uniclass®?t O|= 0CCS &f=st0{ ZHet=l0of 2004A H|
HERAZ.

- JCCS V2.02 IS0 12006-3= 7|2t2Z Relationship, Object, Collection, Actor,
Value, Unit, Measure with unit 22 E FJlsto] ZHEE . Zelia A7|olsz S
A Zol=5 EFZE FAEO AUAS AAL FAH 2 s RFAMel A2 o|F.

Lt Ekelzel MEZHZ S ¢t ololg AF|of

(7} IFC4

- Industry Foundation Classes(IFC)= & X BIMOIAl &&35t U= EZF OO 2E =
(1SO TC184 SC4, 2005), International Alliance for Interoperability (IAl, &
bui ldingSMART International)OllAl Architecture, Engineering, and Construction /
Facility Management (AEC/FM) AtHollA 2Mst= MEol S22 2lsl mMAMe=z J
S JHeE .

- |FC4 BT K| 7Hgt=l |[FC= ISO/STEP EZ=ITE x| =], x| A AMAH<S B2 AEC
2H AZEQoIE IFCE AEist U7| MZol AEC/FMEOlS 88 Z=2J¥Z Stt
HE wao| A528M 2HEIt 7S

(L}) CRBIM Data Standard

- 20134 H|o|&oIM China Railway BIM allianceE AZl5t0 o2&t

- 87le] F=Z|n} 357e] =Z/2 =2 BIM standards, Professional applications, Data
interface, Platform technologyE FM=Z =t&s5l19 S .

- W, HY, EZ, dAS EE olzZet £ Fx=9 IFCE

ol

FRFSEA

o

jil[o]
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(Ch) LandXxmL

- LandXML2 E5 AA ¥ Z HIO[EHE
s FHE=EAS.

- Autodesk®| Civi|3DOIl A
B Eas SNz e

(2}) CityGML

- CityGML2 Open Geospatial Consortium(0GC)oIM ZEESZ HMA|sts TAIPES &EH,
ME gl metg 9ok ke olojg AF|ob ¥ Mol EUe R, Al H XYoo 25t
oM FHZE == X220 CHEh A et A S HAE 3% 7|st, 3%t
H 24, o|o|(Semantics) ¥ ¥ (Appearance) S2 SMEZE Holgt.

- Xy Y AMEZS SAlo 22lE = A= HolH 52 EEstn Ao oy 20k

—
st = o= Asist A Ol SI74S st & ol
oM ES&ct EMUEFE e = A= HE M = US.

| St XMLZA , US DOT EAS-E2} Autodeskoll 2|

—Ho

s ZULZEQO{Al0|o] dlolg Wkt FT|AHel ¢ o]
=l
[}

o

Ch 78 HE2E A

(7}) BIM Server

- bimServer= IFCTIY S O|O|E{H|O|AZ 2T
BIMAE{(http://bimserver.org/) .

- COBie, CityGML, Collada S cCletsh mel =g X|5t0 2H2&Hst 4= Uk bimServer
= ZZMNE HS EZ|2} CtE AMSARZE ARE|E X NEEE

(L}) ASITE

- ZZHE J|dF HYUS X|Yst= AlAHE

Cloud Z|dt BIMServer 7|s& A
x

—

o
ob
rr g
@ 0
= I
H
[
I
1%

2
8f TERMEZ AHA=Z=Fxz 2|l
S|
S

- ASITE= BIME o|2%t g s 2517 = Ao
Cts AL XIZE gdAatziz| 2 X[ ¥sict, XA ez M 25D UA+= AppBuilderE Soff &

Fofl MestEs Jles2 2t JtsE.
(ch) IFC Web Server
- IFCZ|2F BIM HlolEf =& 7|8t Mu{o|X} =222l Hof
- Jfuke EZEQl |FCel ciekst A ES[IFC2X(2001, = ZH{A )1} [FC4(2013) ]2 X|245Hnd

IFC ZE&O| ot IFC & A7[0}(Schema)oll tiet Bl =M S Sl 0|2 XY Ths.

- Online MEHZ BIN 2ol 3XAHMES HolE 5 o0 B 20|t BIME
ZES 4 9ok IFC EE Jlute] 2ME XKL Plug-inl LS S cieret

2D EE= 3D CAD RS EolvtstEt.

2f. EEeolzZal 2lol=E2{g]

(7F) RevitCity(o|=)

- RevitCity(www.revitcity.com)= 20030 MAM= oO|= Revit AFSAIE=S @I HFU
El AIOIEZMN, AFZAL ZF Revitol ZHst MEE SfolX Revit mi22| 2folEB2|E
M3stes & AIBAIES g8 STAZ|=Hl 7|0{g.

- SeeK(Seek.autodesk.com) = AutodeskAllAM &F 2dst= |78t 2lolE-{2| MZ Al
O|EZA{, Revit % O}L|2} AutoCAD, Design Review S CIZ M Z0|M A== ZTY
Hz ZEXZE MZg.

- SeeKO|M M &SsSk= Revit T 22| & J}0|=+= Autodesk Seek Metadata Style Guide
ZM JI0|EE MSE & otHz2l, 02 Z[AtollA MAMEH TjU2|E AIO|Eo HZE 5t
0 0|8 sF7E F U= &ds Mg

(L}) National BIM Library(&=)

- National BIM Library(www.nationalbimlibrary.com)= &F0llAl 2fol=eiz| &2 &
7t <38l NBS(National Building Specification)ollA Clkst 2lo|E2{2|E M A5
22 M3stl U= AIAH.

- Revit, ArchiCAD, Tekla, Bentley &2 MEZ 2 IFCe 8oz HZE FH.

- 20134 38l =71&Ql At2loM BIM 2tolE2{2|E MM 2 7F5I0] AZXo|H FEZ
HiZ SO 24, IMAHEez2 EFo Ot elAS =0|1 /US.

- 922 Egsto] o slelel ZlolEe EHI== Li2fE eF ZF, CHY =&

1gb | AL ERR S0 I AR astAd b= SEX| ot AF ALESH = OB .
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(clh) AEC BIM Standard (¥=)

- 2009 11€€oll BIM 7|2 AtEstol 28 7|=1 7JiEE LiE= et EM2 “AEC
BIM Standard” 7} ZHEEUS.

- AEC BIM Standard= Revitoll CHsh MA 2P Z2EZE 2 2H Al 758
zof A3 E M.

- BIM 2tolEE2|E 7|8t 2 XM SSh= RevitCity AlEIE =™ MasterFormatoil
= FA A2 RevitCity AtMl EFAAE SAlo| M=35to] fst= 2lolE=2|E A
2 F ULE 5t A2, Revit ZHEALRl AutodeskAtollAl= Revite| ZiE| 12| I1I74|

o AAMIL sk “MZE 3_7|, Al2gtAal I=o| 2Eo=z mguz|E &2 £ AT E S}

al

10
o

lo

>|>*' ok

’ oo 2 X=E T ML=

(ﬂ)mma§14%§%=)

- ANZRS(The Australian and New Zealand Revit Standards)= Revit AFZAISO|Al Revit
L Familye| Z2HMES s = JUEE 57| sl 20094 HHEo|M JH=[E RTC
(Revit Technology Conference) OlA 2ol S .

- ANZRS (www.anzrs.org) OlAM= Cist EF X2 E M3st US.

- ANZRSE AlSst= ol tist AW 3 7ol siEst= “L” Partet zAste| TS
?let MABIAE(CI~Cls), HAF, 7=, Ad|, ™M7| 2t FopH AF FALEH(C2~C4),
ok ozl ALS == Parameter2| S/t 1 0|[ES ™ol stU20{(C5~C7), S
MzEZ|] 7|22 M3 5.

o}, BIM Zlo|EE}el

(7F) GSA(General Service Administration)

- Design Excellence Programoil cc2tA] GSA2F PBSS| 4SS (0CA: Office of the Chief
Architect)OllAl o|=2| F MAXZT &H AFHEA EF SMS 5t0] JHEERA

- 4D % BIM 2ZEQIHE Sl dH & 514 AlE
1, 3D/4D BIM 7R % 32+ = o

- 20064 10¥ FE GSA(°4E'> =) AA I‘iF Al BE MdAAEOl HAATHS MES
IFC Z|2te] BIM OIO|E{2 HESIES °|F35t.

(L}) COBIE(Construction to Operation Building Information Exchange)

'O

- AN MA BEolM LMsts 27sE Z2NME ooleSe =t Mes| 93t
of ot Ure EESL chesia

- COBIE @Ale] X3t sjale ZaMest 29 fhix| 7|ctele ol oial, Tz =
Hlolel7h WA ST AIME, A, A, AW So| Aol ST HloleS &w
st Al

(CH) AEC(UK) BIM Standard

- BIM 7|22 A0l &8 7= /g E LiE = 8t EAM 2 “AEC BIM Standard”
It HEEAS.

- AEC BIM Standard= Revitoll CHEF MAH =M Z2EZE Y ZH Al 252 /6t
Ty AT E MZE. .

(2F) NBIMS(National BIM Standard)

- ANMEEEL MEEME =0l S&Y BEXMZE Qs YH|E E0[7| #5t0] 200744 12
of 27} E=2=2A NBIMSE M A .

- 37t BIM X2 7Y ¥ Egotl, A|[dEe] MojF7| = 2 E MMstn &
2|st7| flet 7Io0|EE MSE.

(0}) BIM Requirements 2007 Senate Properties(Public Company)

riOI-

- 20074 104’-J ME AMSE 23 3|AFRl Senate Propertiesoll 25 ZHEHE . HAM T2 MA
oA HUFE ZopH BIM RHEN QIFTAH(LT ¥ KREME)ES =535l U2H, 9
Hel X|Eoz g7iE

- AA H AS ZZMHAOM FFol AIEAHES SMAIF|7] 26l BIME olE8t 27 F
FSYEo st 2HE XE M2 F =822 g
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M1, Z[EF ALgh

1. 33 AT A7ies] By MY
[2M| & &2 ] (chel: H3)
i e
g5 = = ALEH Ty H[ T
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ol olzin| | X2 #a 323,090.4 323,090.4 0
i siE 114,030 114,030 0
T 0| x| 0 0 0
o171t o 512 34,065 31,942 2,123
HE 63,000 63,000 0
SH4 o1 748 g 102,090 102,090 0
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oI EH] - g 83,620 83,598 22
A =2H| e 33,991 33,991 0
P EEt| 43,830.6 42,555.5 1,275.1
o1 FIbH| F X H| 36,766 34,588 2,178
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2 EFd 771 | 0 0 0
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Matetg x| | 724 604 120
27 81,233 81,113 120
o N LH| EH 954,667 909,997.9 44,669. 1
(oM %~ 815~ AMcH3tm]
1 2==% S| =10H =2 OH OH
(=] Hl% 7:"% S AI'c>—| x|_|'—|
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_I?l_
ol olZ4H] | X|2
Al
0| x| 2
Hl | o e
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=
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2| o2 0
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o1 7 2pH| F X1 17,870 17,870 0
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2| Etod 77) |
N 105,832 73,815 32,017
olzfx| 2lH|
e o1 7 X| | 66,013 66,013 0
doteE X Ay 0
27 66,013 66,013 0
T | EH 308,000 273,860 34,140
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< SUMMARY )

o Recently, BIM is actively applied mainly to building projects both at home and

abroad. However, as there is a paradigm shift in visualization of design and
construction information, the application of BIM to civil engineering projects
including railway becomes essential

o Although various studies and application cases of BIM are being reported both

at home and abroad, most of them are limited to 3D modeling techniques in the
stage of design and even BlM-based 4D CAD systems include merely a passive
function of BIM which provides simple visual information about status of
schedule

o The application of BIM to civil engineering projects including railway

facility is still in an early stage. The application cases in foreign
countries have not shown any specialized function applicable to the
construction of railway infrastructure. Therefore, the availability at a
practical level has not been secured

o |In this research, a BIM system specialized for the project management in the

construction stage of railway infrastructure will be developed, and for this

Purpose & purpose, a location-based algorithm fit for a linear construction project wil
Contents .
be establ ished
o Additionally, a high-tech railway infrastructure project management system
will be constructed. The functions of this system will include active
schedule with decision-making function, schedule and project cost estimation
with design change being considered, image-based schedule simulation of real
site, and railway cooperation management including history information
o Private organizations can save duplicate investment cost for establishing BIM
system and ordering organizations can manage consistently BlIM-based sectional
schedules and project cost information
o The result of this research will be connected to PLM system which is the
result of 1st detailed project of this research group so that BIM information
of the life cycle of railway infrastructure will be able to be recycled
° An actual site where the work of construction is in progress is the test bed
of the above research contents. The practical availability of the contents
will be verified by being applied to the test bed step by step, and thus a
concrete procedure for actual application will be established
o 4D CAD system for railway infrastructure
o BIM-based framework for project management of railway infrastructure
Results o Decision-making BIM module with consideration of design change
° BIM module connected to Drone image of construction sites
o Application of test-bed project
° The construction of BIM-based project management system specialized for the
construction stage of railway infrastructure has not been attempted yet both
at home and abroad and thus will give an opportunity to take the initiative in
overseas markets of relevant fields
Expected

Contribution

o Through continuous consultation with an ordering organization participating in

the research group, the order of construction BIM for a demonstration project
seems to be possible. Accordingly, in the existing project management
information system (PMIS) of railway facility construction, the BIM is
expected to replace the existing functions at the construction stage

Keywords

. Railway 4D CAD Framework BIM usmg real Collaboration
infrastructure BIM site image work
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—b{ Analyze individual element information ‘

Construction standard
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- Flatting of cut-ofT surface
- Flatting of buried surface

| | L
— = - I and soil clipping
. Quantity Materla] . Spatial - Excavation and Ground reinforcement
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T |

Consider product‘ivity index

v

Sequnce rules

Calculating Activity duration

-

- welded bridge

- Manufacture of poss-tension structure

- Temponary and appurtenant work of Bridge
- Metal tormwork Install/Disassemble/Mave
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